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ABSTRACT 
"The Energy Cost Containment Through Energy 
Efficiency" in Texas State-owned buildings project 
was begun in the spring of 1984 as a part of a multi- 
pronged effort to reduce rising energy costs in 
State operations. Energy audits of 21 million 
square feet (22% of total conditioned space) were 
conducted by three energy engineering firms and 
Texas Engineering Extension Service personnel under 
contract to the Public Utility Commission of Texas. 
Retrofits totalling $15.6 million with annual sav- 
ings of $9.2 million were identified (59% ROI). 
This paper will detail the objectives of the 
project, summarize audit results, and outline 
financing options for individual projects. 
BACKGROUND 
Electricity and natural gas utility expendi- 
tures in state-owned buildings in Texas escalated 
from $42 million in 1974 to over $207 million in 
1984 for an average annual increase of nineteen per- 
cent. The price of natural gas rose by 1500 percent 
from $0.31 per MCF in 1974 to $5.00 per MCF in 1984. 
During the same ten year period, electricity prices 
rose from $0.02 KWH to $0.08 KWH. In the past four 
years, utility expenditures have more than doubled 
as a result of escalating fuel prices and the addi- 
tion of less than efficient state-owned building 
space. 
Texas state agencies occupy buildings with a 
gross area in excess of 138.5 million square feet. 
The usage of these buildings varies from very energy 
intensive operations in state hospitals to very low 
energy usage it? 3torage facilities. Consumption 
varies from a high of 512,000 BTUs per sq. ft. to a 
low of 96,000 BTUs per sq. ft. according to a 1984 
survey of state-owned buildings.(l) Few, if any, 
incentives exist for building operators to conserve 
energy and reduce utility expenditures, according to 
a 1984 Texas A&M study.(2) Capital requests by 
agencies for efficiency improvements compared to 
classroom space have had a very low priority with 
past legislatures. 
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INTRODUCTION 
Faced with ever increasing utility expendi- 
tures and a potential budget deficit of one billion 
dollars, Governor Mark White initiated a compre- 
hensive Energy Cost Containment Program in November, 
1983, designed to reduce significantly energy con- 
sumption in state buildings. Three major components 
of the program were: 
o Policy Stufjy -- The Governor's Office and the 
Public Utility Commission of Texas ordered a 
study by Texas A&M University of various policy 
options available to the state for reducing 
utility expenditures. 
o Staff Training -- State agency energy managers, 
legislative budget personnel and physical 
plant operators attended energy management 
training sessions. 
o Engineering Audits -- The Public Utility 
Commission provided engineering audits to 
state agencies on a request basis. 
This comprehensive energy management pro- 
gram was the first major attempt since 1974 to 
reduce agency energy consumption statewide. It 
was a very bold undertaking because of the 
number of buildings to be audited and the 
limited s:.x month time frame available to 
complete the audits prior to the legislative 
session in January, 1985. The audit program 
was also unique in that a successful financing 
plan was found for 75 percent of the recom- 
mended retrofits. 
PROJECT D E S C R I P E  
In late 1933, Governor Mark White initiated an 
aggressive program to Curb spiraling utility bills 
using budget personnel and building facilities 
management. Tne Governor's first action was to 
direct all agencies to appoint an energy contact and 
establish energy consumption reduction goals for the 
remainder of the state's fiscal year. Agencies were 
required to subait consumption data to the PUCT for 
the past four years and to report progress semi- 
annually on their energy goals to his budget 
analysts. 
Policy Options and Agency Training. The PUCT 
and the Governor's budget office directed Texas A&M 
- 
to complete a detailed investigation into the 
state's options for efficiency in existing, state- 
owned buildings; in new construction design; by the 
use of state in-kind natural gas; and by the co- 
generation of electricity. State agency energy 
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c o n t a c t s ,  budget managers,  and f a c i l i t i e s  managers 
r e p r e s e n t i n g  ove r  70 s t a t e  a g e n c i e s  a t t e n d e d  two-day 
energy management t r a i n i n g  s e s s i o n s  conducted  by t h e  
Texas Eng inee r ing  Ex tens ion  S e r v i c e  i n  f o u r t e e n  
d i f f e r e n t  l o c a t i o n s .  Over 400 s t a t e  employees 
p a r t i c i p a t e d  i n  t h e  t r a i n i n g .  
ENGINEERING AUDITS 
The PUCT, u s i n g  o i l  ove rcha rge  funds  r e t u r n e d  
t o  t h e  s t a t e ,  provided ene rgy  a u d i t s  t o  o v e r  70 
s t a t e  a g e n c i e s  on a  r e q u e s t  b a s i s .  S t r eaml ined  
a u d i t s  s i m i l a r  t o  t h o s e  used i n  t h e  F e d e r a l  I n s t i t u -  
t i o n a l  Conse rva t ion  Program were  conducted  by t h r e e  
e n g i n e e r i n g  f i r m s  and Texas  Eng inee r ing  Ex tens ion  
S e r v i c e  pe r sonne l .  The l e a d  e n g i n e e r i n g  f i r m  
developed a u d i t  g u i d e l i n e s  des igned t o  i d e n t i f y  t h e  
b e s t  c o s t  r e d u c t i o n  o p p o r t u n i t i e s  w i t h  paybacks o f  
f o u r  y e a r s  o r  less. 
Maintenance and o p e r a t i o n s  and c a p i t a l  r e t r o -  
f i t s  were i nc luded  i n  a u d i t  r e p o r t s  on each  agency 
surveyed.  A l l  energy c o s t  improvement p r o j e c t s  w i t h  
paybacks l e s s  t han  one y e a r  were forwarded t o  t h e  
Governor ' s  o f f l c e  f o r  immediate implementa t ion  
c o n s i d e r a t i o n  by i n d i v i d u a l  a g e n c i e s  and t h e i r  
budget examiners .  
Seventy- three  s t a t e  f a c i l i t i e s  r e p r e s e n t i n g  22 
p e r c e n t  o f  t h e  s t a t e ' s  138.5 m i l l i o e  s q u a r e  f e e t  o f  
b u i l d i n g  space  r e q u e s t e d  e n g i n e e r i n g  a u d i t s .  Aud i t s  
i n  a lmos t  21 m i l l i o n  s q u a r e  f e e t  o f  s t a t e  h o s p i t a l s ,  
s c h o o l s ,  h e a l t h  c e n t e r s ,  and o f f i c e  b u i l d i n g s  
r e s u l t e d  i n  550 s p e c i f i c  recommendations f o r  
r educ ing  energy c o s t s .  
To p rov ide  more meaningful  compar isons  among 
b u i l d i n g s  a u d i t e d ,  t hey  were d i v i d e d  i n t o  f o u r  
c a t e g o r i e s :  ( 1 )  o f f i c e  b u i l d i n g s ,  ( 2 )  s t a t e  s c h o o l s  
and h e a l t h  c e n t e r s ,  ( 3 )  s t a t e  h o s p i t a l s ,  and ( 4 )  
u n i v e r s i t i e s .  The f o l l o w i n g  p i e  c h a r t  i l l u s t r a t e s  
t h e  a u d i t e d  s t a t e  space  by agency type:  
S t a t e  B u i l d i n g  Gross  Area 
1983 
offlce Bldpe. (12.8%) 
Hospitals (12.8%) 
T o t a l  Squa re  F e e t  
138.5 M i l l i o n  
Audit  S t a t e  Space  
By Agency Type 
T o t a l  Squa re  F e e t  
20.8 M i l l i o n  
Audi t  R e s u l t s .  The e n g i n e e r i n g  a u d i t s  un- 
cove red  a  wide r ange  o f  consumption w i t h i n  t h e  f o u r  
b u i l d i n g  c a t e g o r i e s .  The Energy Cos t  Index  (ECI) 
and t h e  Energy Use Index  (EUI) were used t o  compare 
c o s t  and consumption. The f o l l o w i n g  t a b l e  d e s c r i b e s  
t h e  wide r ange  o f  usage  and energy c o s t s  found i n  
t h e  s t a t e w i d e  a u d i t  program: 
-. . -- 
ECI HANG? 
_ - - -  
Few s t a t e  o f f i c e  b u i l d i n g s  were found t o  be  
w e l l  c o n s t r u c t e d  o r  o p e r a t e d  e f f i c i e n t l y .  A summary 
r e p o r t  by t h e  e n g i n e e r i n g  p r o j e c t  manager found t h a t  
"most b u i l d i n g s  o f f e r e d  ample o p p o r t u n i t y  f o r  
s i g n i f i c a n t  s av ings . "  Some o f  t h e  newer s t a t e  
b u i l d i n g s  were found t o  be  even l e s s  e f f i c i e n t  t h a n  
t h o s e  b u i l t  p r i o r  t o  1978. 
Annual c o s t  s a v i n g s  t o t a l i n g  $9.2 m i l l i o n  were 
i d e n t i f i e d .  T o t a l  imp lemen ta t ion  c o s t s  f o r  a l l  550 
recommendations were  e s t i m a t e d  t o  be  $15.6 m i l l i o n  
w i t h  a  s imp le  payback o f  1.7 y e a r s  and a  ROI o f  5 9  
p e r c e n t .  A comple te  l i s t  o f  recommended p r o j e c t s  is 
c o n t a i n e d  i n  Appendix A .  
The Cos t  Containment Audi t  Program r e v e a l e d  
s e v e r a l  major  f i n d i n g s  hav ing  s i g n i f i c a n t  p o t e n t i a l  
on s t a t e  u t i l i t y  e x p e n d i t u r e s .  F ind ings  from t h e  
t e c h n i c a l  a u d i t  and from i n t e r v i e w s  w i t h  agency 
energy managers and s t a f f  were grouped i n t o  t h r e e  
c a t e g o r i e s :  ( 1 )  t e c h n i c a l ,  ( 2 )  p o l i c y ,  and (3) 
fund ing .  
T e c h n i c a l  Recommendations. The t e c h n i c a l  
recommendations were:  
o  P r o j e c t s  w i t h  less t h a n  a  one y e a r  payback 
shou ld  be  implemented immedia te ly  by t h e  agency 
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o u t  o f  e x i s t i n g  f u n d s .  
o  M e t e r i n g  equipment  s h o u l d  be  i n s t a l l e d  i n  a l l  
m a j o r  b u i l d i n g s  p r i o r  t o  p r o j e c t  i n s t a l l a t i o n  
t o  a s s i s t  i n  d e t e r m i n i n g  p r o j e c t  i m p a c t .  
P o l i c y  Recommendations. P o l i c y  recommenda- 
t i o n s  were  as f o l l o w s :  
0 
0 
0 
0 
0 
0 
0 
t h e  
The S t a t e  s h o u l d  d e v e l o p  a  c o h e s i v e ,  
c o n t i n u i n g ,  a n d  comprehens ive  e n e r g y  p o l i c y  
r e g a r d i n g  e n e r g y  u s e  i n  i ts own b u i l d i n g s .  
The S t a t e  s h o u l d  a u t h o r i z e  a  s i n g l e  a g e n c y  t o  
m o n i t o r  a g e n c y  u t i l i t y  consumpt ion  a l o n g  w i t h  
u n i f o r m  r e p o r t i n g  g u i d e l i n e s .  
S t r i n g e n t ,  c o s t - e f f e c t i v e  s t a n d a r d s  f o r  new 
a n d  r e t r o f i t  c o n s t r u c t i o n  s h o u l d  b e  d e v e l o p e d  
and  e n f o r c e d .  
New p u r c h a s i n g  r e q u i r e m e n t s  f o r  e n e r g y  
e f f i c i e n t  equipment  s h o u l d  b e  d e v e l o p e d .  
Agencies  s h o u l d  p r o v i d e  on-going  t r a i n i n g  f o r  
e n e r g y  managers  a n d  f a c i l i t i e s  p e r s o n n e l .  
Agency u t i l i t y  b u d g e t  p r a c t i c e s  s h o u l d  b e  
changed  t o  p r o v i d e  i n c e n t i v e s  f o r  s a v i n g .  
S t a t e  a g e n c i e s  s h o u l d  c o n t i n u e  t o  a u d i t  s t a t e -  
owned s p a c e .  
Most o f  t h e s e  recommendat ions  w e r e  a l s o  made i n  
e a r l i e r  p o l i c y  r e p o r t  by Texas  A&M on  s t a t e  
agency  e n e r g y  consumpt ion  and  were  a g a i n  a f f i r m e d  by 
t h e  e n g i n e e r s  c o n d u c t i n g  t h e  a u d i t s . ( 2 )  
R e t r o f i t  Funding.  S i g n i f i c a n t  d o l l a r  s a v i n g s  are 
a v a i l a b l e  t o  t h e  s t a t e  a s  a  r e s u l t  o f  t h e  a u d i t s  
c o n d u c t e d  i n  t h i s  program. A 50 p e r c e n t  r e t u r n - o n -  
i n v e s t m e n t  i s  a v a i l a b l e  on  t h e  combined p r o j e c t s  
i d e n t i f i e d .  Major  f u n d i n g  recommendat ions  were :  
o  The l e g i s l a t u r e  s h o u l d  f u n d  t h e  c a p i t a l  i n v e s t -  
ment p r o j e c t s  w i t h  l e s s  t h a n  4-year  paybacks .  
o  I n  t h e  a b s e n c e  o f  s t a t e  f u n d i n g ,  a l t e r n a t i v e  
f i n a n c i n g  s u c h  as r e v e n u e  b o n d s ,  e q u i p m e n t  
l e a s e s ,  o r  t h i r d  p a r t y  f i n a n c i n g  s h o u l d  be  
s e c u r e d  by t h e  i n d i v i d u a l  a g e n c i e s .  
PROGRAM CONCLUSION 
Revenue Bonds.  R e c e n t  s t a t e  l e g i s l a t i o n  
p r o v i d e d  f u l l  f u n d i n g  t h r o u g h  t h e  i s s u a n c e  o f  s t a t e  
r e v e n u e  bonds f o r  t h e  m a j o r i t y  o f  t h e  p r o j e c t s .  
S e n a t e  S.B. 1435 ,  i n  May 1985,  was amended by 
R e p r e s e n t a t i v e  R .  W i l l i a m s o n  a u t h o r i z i n g  t h e  T e x a s  
P u b l i c  B u i l d i n g  A u t h o r i t y  t o  p r o v i d e  $11.8 m i l l i o n  
i n  r e v e n u e  bond f i n a n c i n g  f o r  33 o f  t h e  f a c i l i t i e s  
a u d i t e d .  The e s t i m a t e d  e n e r g y  s a v i n g s  t o  t h e  s t a t e  
is $6 m i l l i o n  p e r  y e a r ,  y i e l d i n g  a  s i m p l e  payback  o f  
a p p r o x i m a t e l y  two y e a r s .  Most  o f  t h e  p r o j e c t s  
i n c l u d e  e f f i c i e n t  l i g h t i n g  r e t r o f i t s ,  HVAC 
m o d i f i c a t i o n s ,  a n d  a u t o m a t e d  e n e r g y  management 
s y s t e m s .  S i n c e  t h i s  is t h e  f i r s t  t i m e  Texas  h a s  
used  t h i s  i n n o v a t i v e  f u n d i n g  mechanism f o r  e n e r g y  
e f f i c i e n c y  improvements ,  s u c c e s s  w i t h  t h e s e  
p r o j e c t s  s h o u l d  s e r v e  a s  a n  a d d e d  i n c e n t i v e  f o r  
c o n t i n u e d  f u n c i n g  o f  s i m i l a r  r e t r o f i t s  i n  t h e  
f u t u r e .  P r o t e c t  i m p l e m e n t a t i o n  w i l l  b e g i n  i n  
S e p t e m b e r  1985,  w i t h  bond r e p a y m e n t  from s a v e d  
u t i l i t y  c o s t s .  
Agency I n c e n t i v e s .  The 6 9 t h  T e x a s  L e g i s l a t u r e  
p r o v i d e d  two s i g n i f i c a n t  i n c e n t i v e s  f o r  a g e n c i e s  t o  
c o n s e r v e .  F i r s t ,  a  s t i c k  i n  t h e  form o f  f r e e z i n g  
u t i l i t y  e x p e n d i t u r e s  a t  t h e  FY 84-85 l e v e l s  f o r  t h e  
coming b i e n n i u r i  was n e c e s s a r y  i n  o r d e r  t o  b a l a n c e  
t h e  s t a t e ' s  r e c e n t  A p p r o p r i a t i o n s  Act. S e c o n d ,  
s ta te  i n s t i t u t i o n s  o f  h i g h e r  e d u c a t i o n  w i l l  f o r  t h e  
f i r s t  t i m e  b e  a l l o w e d  t o  r e t a i n  documented  u t i l i t y  
s a v i n g s  f o r  r e i n v e s t m e n t  i n  a d d i t i o n a l  e n e r g y  
e f f i c i e n c y  i n v ~ z s t m e n t s .  The u l t i m a t e  s u c c e s s  o f  
t h e s e  e f f o r t s  c u r i n g  t h e  coming s t a t e  f i s c a l  p e r i o d  
w i l l  b e  o f  extl 'eme i n t e r e s t  t o  l e g i s l a t o r s ,  b u d g e t  
e x a m i n e r s ,  a g e n c y  e n e r g y  m a n a g e r s ,  and  t h e  s t a t e ' s  
t a x p a y e r s .  
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Attachment A 
COST CONTAlNMENT THRCUGH ENERGY E F F l C I E N C Y  
F I N A N C I A L  SUMMARY 
L I S T I N G  BY AGENCY NUMBER 
CAPITAL  CAP ITAL  CAP ITAL  CAP ITAL  COnBlNED T W  * *  F I V E  ** TEN ** 
AGENCY AGENCY M& M& INVESTMENT INVESTMENT INVESTMENT INVESTMENT TOTAL TOTAL PAYBACK YEAR YEAR YEAR 
NO. NAME S SAVINGS COST S SAVlNGS COST PAYBACK RO1 S SAVINGS S COST (YEARS) SAVINGS SAVINGS SAVINGS 
- - - - - -  - - - * * *  
- - - - - 7 . - -  .--- - - - - - - - - -  --..------ -- -.----- - - - - - - - - - -  - - - - - - - - -  - - - - * -  .--.---- - - - - - - -  - - - - - - - ....-.- 
304 COnPT OF P U B L I C  ACCTS 
322 TEXAS EMPLOYMENT COnMlSSlON 
323 TEACHER RETIREMENT SYSTEM 
327 EMPLOYEES RETIREMENT SYSTEM 
405 DEPT OF P U B L I C  SAFETY-AUST IN  
405 DPS, HCUSTDN 
405 DPS, CORPUS C H R l S T l  
N 405 DPS, UACO 
LI) 
w 405 DPS, LUBBOCK 
501 TEXAS DEPT OF HEALTH 
* 654 BR[XR(YDCO STATE SCHOOL 
655 DEPT OF MENTAL HEALTH AND MR 
656 VERNMl STATE HOSPITAL 
657 AMARILLO STATE CENTER 
658 BEAUUDNT STATE CENTER 
659 R I D  GRANDE STATE CENTER 
660 DENTOW STATE SCHOOL 
661 E L  PAS0  STATE CENTER 
670 CORPUS CHRISTI STATE SCHOOL 
671 SAW ANGEL0 STATE SCHOOL 
673 SAW ANTONIO STATE CHEST HOSP 
674 KERRV lLLE  STATE HOSP lTAL  
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CAPITAL 
lNVESTMENT 
S SAVINGS 
- - - - - - - - . 
CAPITAL 
lNVESTMENT 
COST 
.-----...- 
CAPITAL 
INVESTMENT 
PAYBACK 
CAPITAL 
lNVESTMENT 
ROI 
COnBlNED 
TOTAL PAYBACK 
S COST (YEARS) 
T W  ** 
YEAR 
SAVINGS 
F I V E  ** 
YEAR 
SAVINGS 
- - - - * - -  
TEN *. 
YEAR 
SAVINGS 
AGENCY AGENCY nm 
NO. NAME S SAVINGS 
.----- -.---- . . . - - . - - - 
nm 
COST 
- - - -  
TOTAL 
S SAVINGS 
675 TRAVIS STATE SCHOOL 
677 AUSTIN STATE HOSPITAL 
678 AUSTIN STATE SCHOOL 
* 680 UACO CENTER FOR YOUTH 
681 SAY ANTONlO STATE HOSPITAL 
682 TERRELL STATE HOSPITAL 
683 Y l C H l T A  FALLS STATE HOSPITAL 
6 8 5  TX RESEARCH lNST MENTAL S C I  
687 LUBBOCK STATE SCHOOL 
688 BRENHAM STATE SCHOOL 
689 GIDDlNGS STATE SCHaJL 
690 E S T  TEXAS CHlLDRENS H M E  
692 GAlNESVlLLE STATE SCHaJL 
693 CROCKETT STATE SCHOOL 
696 DEPT CORRECTlDNS-HUNTSVILLE 
696 TDC, BET0 11,  PALESTINE 
696 TDC COFFIELD(MEAT PLANT)PALES 
696 TDC, GATESVlLLE 
697 BOARD OF PARDONS AND PAROLES 
713 TARLETON STATE UNIVERSITY 
715 PRAIRIE  V l E U  ALM UNIVERSITY 
717 TEXLS SOUTHERN UNIVERSITY 
718 TX A m  U N l V  AT GALVESTON 
719-1 TEXAS STATE TECH INST-UACO 
719-2 TEX ST TECH INST-HARLINGEN 
719-3 TEX ST TECH INST-AHAR 
721 U N l V  OF TEXAS AT AUSTIN 
730 U N l V  OF HOUSTMI-UNIV PARK 
731 TEXAS VOWAN'S UNIVERSITY 
732 TEXAS A 8 1  UNlVERSlTY 
733 TEXAS TECH UNIVERSITY 
734 LAMAR UNIVERSITY 
735 MlDUESTERN U N l M R S l T Y  
737 SAY ANGEL0 STATE UNlV  
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AGENCY AGENCY M&O M&O 
NO. NAME S SAVINGS COST 
739 TX TECH HEALTH SCI CNTR-MAR 
739 TTHSC. LUBBOCK 
739 TTHSC, E L  PAS0 
751 EAST TEXAS STATE U N l V  
752 NORTH TEXAS STATE U N l V  
753 SAM HWSTDW STATE U N l V  
754 S W T H E S T  TEXAS STATE U N l V  
755 STEPHEN F AUSTIN STATE U N l V  
759 U N l V  HWSTON-CLEAR LAKE C I T Y  
760 CORPUS CHRIST1 STATE U N l V  
761 LAREDO STATE UNIVERSITY 
764 EAST TX STATE UNIV-TEXARKANA 
771 SCHWL FOR THE BLlWD 
772 SCHWL FDR THE DEAF 
784 UNIV  OF HOUSTOU-DWTWN 
802 PARKS 8 U l L D L l F E  DEPARTHENT 
808 TEXAS HlSTDRlCAL a*(MISSION 
CAPITAL CAPITAL CAPITAL 
INVESTMENT INVESTMENT INVESTMENT 
S S A V I N G S  COST PAYBACK 
-.------- -------.-- 
COMBINED 
TOTAL PAYBACK 
S COST (YEARS) 
T W  *' 
YEAR 
SAVl NGS 
- - . . - - - 
29,678 
710,895 
106,331 
683,039 
327,030 
38,389 
134.766 
331,114 
741,450 
197,233 
2.595 
5,333 
23,552 
385,803 
64,762 
14,608 
F I V E  ** 
YEAR 
SAVINGS 
- - - . - - - 
78,792 
1,887,357 
282,298 
1,813,401 
868,234 
101,918 
357,792 
879,076 
1,968,478 
523,635 
6,889 
14,157 
62,528 
1,024,269 
171,936 
38,784 
TEN *. 
YEAR 
SAVlNGS 
TOTALS 953,382 127,108 8,300.269 15,467,331 1.9 54% 9,253,651 15,591,439' 1.7 18,877,448 50,117,774 111.0W.334 
EXTRAPDLATIOW TO REMAINIWG 
78% OF STATE SWARE FWTAGE 4,333,555 577,764 37,728,495 70,306,050 1.9 54% 42,062,050 70,883,814 1.7 85,806,582 227,808,063 504,W6,972 
PROJECTED TOTAL SAVINGS 5.286.937 704.872 46,028,764 85,773,381 1.9 54% 51,315,701 86,478,253 1.7 104,W,030 277,925,837 616,096,306 
FDR ALL STATE AGENCIES 
On-site surveys a t  these agencies d i d  not i den t i f y  any conservation opportunities having a payback of less than four years. 
* * A l l  projected savings a f te r  the f i r s t  year assure a 4% per year escalation factor for u t i l i t i e s .  
PAGE 3 
ESL-HH-85-09-47
Proceedings of the Second Symposium on Improving Building Systems in Hot and Humid Climates, College Station, TX, September 24-26, 1985
